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@) Video camera for 16:9 and 4:3 image aspect ratios. 

(g) A video camera includes an imaging device 
(CCD) having a photosensitive sur^ce of a first 
aspect ratio (16:9) and aspect ratio converting 
means (FIFO memory) by which a video signal 
of the first aspect ratio fed from the imaging 
device is converted into a video signal of a 
second aspect ratio (4:3). It also has aspect 
ratio identification means for adding an aspect 
ratio identification signal to the first aspect ratio 
video signal from the imaging device or to the 
second aspect ratio video signal firom the 
aspect ratio converting means. The video sig- 
nals of the two aspect ratios may be simul- 
taneously output and may also be displayed at 
the first aspect ratio (16 ;9) with marks added to 
the display signals to indicate where the second 
aspect ratio (4 :3) area appears in the display. 
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This invention relates to a video camera. 

While the television system is shifting over from 
the current standard system of 4:3 aspect ratio (for 
example, NTSC system) to, for example, the EDTV 
(Extended Definition Television) system of 16:9 as- 5 
pect ratio, which is compatible with and wider than 
this present standard system, both systems coexist 
during the shifting period. 

Thus, the applicants have previously proposed a 
video camera for producing a signal of the wide as- io 
pect ratio television system compatible with the pres- 
ent standard television system. This video camera, as 
shown in Fig. 13 of the accompanying drawings, in- 
cludes Imaging devices 310, 311 for picking up a wide 
aspect ratio image and an amplified and digitized ver- is 
sion of this is supplied to an aspect ratio converter 
314 for converting the wide aspect ratio video signal 
produced from the imaging devices into a video signal 
of the present standard aspect ratio television sys- 
tem. Switching means 315 are provided for switching 20 
the wide aspect ratio video signal and the present 
standard aspect ratio television system video signal 
produced from the aspect ratio converter. The video 
signal selected by the switch means 315 is supplied 
to a processor 316 for processing in various ways, 25 
and supplying it to an output 317 and an electronic 
viewf inder 321 for monitoring the selected aspect ra- 
tio image. 

This video camera is convenient for practical use 
and economical since the current standard television 30 
system aspect ratio video signal and the wide aspect 
ratio video signal are selectively obtained by the com- 
bination of the imaging devices for picking up a wide 
aspect ratio image and the aspect ratio converter. 

It has the drawback, however, that it cannot si- 35 
multaneously produce the present standard televi- 
sion system aspect ratio video signal and the wide as- 
pect ratio video signal. 

An object of the present invention is to provide a 
video camera capable of simultaneously producing a 40 
first video signal of standard aspect ratio, and a sec- 
ond video signal of wide aspect ratio. 

A further object of the invention is to provide a 
video camera capable of simultaneously producing 
two video signals of different aspect ratios and of dis- 45 
criminating the aspect ratio of the first video signal 
from that of the second video signal. 

A further object of the invention is to provide a 
vkJeo camera of the above type which can easily in- 
dicate, when the first aspect ratio video signal is re- so 
ceived, the range therein in which the second aspect 
ratio video signal is displayed. 

According to a first aspect of the invention, there 
is provided a video camera including an imaging de- 
vice having a photosensitive surface of a wide aspect 55 
ratio (a ratio of a lateral length to a longitudinal length, 
X:Y] wider than a standard aspect ratio (a ratio of a 
lateral length to a longitudinal length, x:y), and which 



produces a video signal, and also aspect ratio con- 
verting means by which the wide aspect ratio video 
signal from the imaging device is converted into a vid- 
eo signal of the standard aspect ratio. 

The converting means may comprise, timebase 
extending means which Is supplied with the wide as- 
pect ratio video signal from the imaging device, ex- 
tracts a video internal, xY/yX from each line signal of 
the wkje aspect ratio video signal, and extends the 
timebase by yX/xY times so as to produce the stan- 
dard aspect ratio video signal. 

Thus, the video camera of the invention is able to 
simultaneously produce the standard aspect ratio vid- 
eo signal and the side aspect ratio video signal wider 
than the standard aspect ratio. In addition, it is con- 
venient for practical use and economical. 

According to a second aspect of the invention, 
there is provided a video camera including an imaging 
device having a photosensitive surface of a first as- 
pect ratio, aspect ratio converting means by which a 
video signal of the first aspect ratio fed from the im- 
aging device Is converted into a video signal of a sec- 
ond aspect ratio, and identification signal adding 
means for adding an aspect ratio identification signal 
to the first aspect ratio video signal from the imaging 
device or the second aspect ratio video signal from 
the aspect ratio converting means. 

Thus the first and second aspect ratios of video 
signals can be discriminated by detecting the aspect 
ratio identification signal in the first or second aspect 
ratio video signal or the presence or absence thereof. 
Thus when the video signals are received, the hori- 
zontal size of the reproduced image can be changed 
to be optimum on the screen of the receiver. 

According to a t hird aspect of the invention, there 
is provided a video camera including an imaging de- 
vice for producing a video signal of a first aspect ratio, 
aspect ratio converting means by which the video sig- 
nal of the first aspect ratio fed from the imaging de- 
vice is converted into a video signal of a second as- 
pect ratio, and mark signal adding means for adding 
to the first aspect ratio video signal from the imaging 
device a mark signal indicative on display of a range 
in which the second aspect ratio vkJeo signal is dis- 
played. 

Thus when the first aspect ratio video signal is re- 
ceived, it is possible to recognize a range in which the 
second aspect ratio video signal is displayed. 

The aspects of the invention may advantageous- 
ly be combined. 

Two emtKKJiments (of, for example, a video canv 
era for producing the NTSC system television signal 
and the EDTV system televisk)n signal compatible 
therewith) of the invention will be described in detail 
with reference to the drawings. 

This invention will be further described by way of 
example only, with reference to the accompanying 
drawings, in which:- 
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Figure 1 is a block diagram of part of a first em- 
bodiment of the invention. 

Figure 2 is a block diagram of another part of the 
embodiment of Figure 1 . 

Figure 3 is a block diagram of another part of the 5 
embodiment of Figure 1. 

Figure 4 is a block diagram of still another part of 
the embodiment of Fig 1. 

Figure 5 is a block diagram of part of a second 
embodiment of the invention. io 

Figure 6 is a block diagram of another part of the 
embodiment of Figure 6. 

Figure 7 is a block diagram of another part of the 
embodiment of Figure 5. 

Figure 8 is a block diagram of still another part of is 
the embodiment of Figure 5. 

Figure 9 is a diagram showing how to display the 
images of different aspect ratios. 

Figure 1 0 is a waveform diagram of video signals 
including signals to be displayed. 20 

Figure 11 is a diagram showing the effective 
screen of a CRT. 

Figure 12 is a diagram showing the conversion of 
a 18:9 aspect ratio video signal into a 4:3 aspect ratio 
video signal; and 25 

Figure 13 is a block diagram of a prior art video 
camera circuit. 

First, a vkleo camera of a first embodiment will be 
described with reference to Figs 1 through 4. Figs 1 
through 4 show the four sections of the video camera 30 
respectively. All or part of terminals 1 - 8 are provided 
in each of the four circuit sectbns shown in Figs. 1 
through 4. The terminals represented by the same 
reference numerals are connected to each other. 

Referring first to Figure 1, the imaging devices 35 
with 1 6:9 aspect ratio photosensitive surfaces, for ex- 
ample, red, green and blue CCDs, produce picked-up 
image signals, and supply them to an A/D converter, 
by which they are converted at a sampling frequency 
of, for example, 1 8 MHz into a digital red signal R. dig- 40 
ital green signal G and digital blue signal B. These dig- 
ital signals are supplied to a digital signal processor 
(DSP) 101 so as to undergo signal processing (PR) 
and image enhancement processing (IE). This proc- 
essor 101 is also supplied with a digital title signal (Ti- 4S 
tie) and a digital title back signal (Title Back). Thus, 
this processor 101 produces: 

(1) a digital viewfinder luminance signal (VF-Y) of 
18 MHz-sampling frequency and 16:9 aspect ra- 
tio; 50 

(2) a digital high-resolution detail signal (DTL) of 
36 MHz-sampling frequency and 16:9 aspect ra- 
tio; 

(3) a digital luminance signal (Y) of 18 MHz-sanv 
pling frequency and 16:9 aspect ratio; 55 

(4) a digital red color difference signal (R-Y) of 18 
MHz-sampling frequency and 16:9 aspect ratio; 

(5) a digital blue color difference signal (B-Y) of 



18 MHz-sampling frequency and 16:9 aspect ra- 
tio; and 

(6) a digital over lay signal (Over Lay Data). 
These signals are supplied to a digital encoder 102. 

The digital encoder 102 produces a viewfinder 
digital video signal (VF Video) of 18 MHz-sampling 
frequency and 16:9 aspect ratio, a digital marker sig- 
nal (Marker) and a test output digital composite color 
video signal (Composite) of 36 MHz-sampling fre- 
quency and 16:9 aspect ratio. 

In the digital encoder 102, identification signal 
adding circuits 103, 106 add an aspect ratio identifi- 
cation signal of one bit indicating the 16:9 aspect ratio 
to the luminance signals (VF-Y), (Y) at a predeter- 
mined line number of each vertical blanking period. 

In addition, the luminance signal (VF-Y) added 
with the aspect ratio identification signal is supplied 
to an adder (which may be a multiplier) 105, by which 
it is added with a digital mark signal from a mark sig- 
nal generator 104. This digital mark signal indicates 
which region of the 1 6:9 aspect ratio image of the vid- 
eo signal includes the 4:3 aspect ratio image of the 
video signal. The aspect ratio conversion is per- 
formed by an FIFO memory 126 as a timebase con- 
verter which will be described later with reference to 
Fig.3. The adder produces a digital video signal (VF 
VkJeo) including the mark signal. 

Fig.9A of Fig.9 shows a reproduced 16:9 aspect 
ratio image. Fig.9B shows this reproduced 16:9 as- 
pect ratio image and two left and right vertical straight 
broken lines ( of black and white or certain colors) by 
which it is indicated that the reproduced 4:3 aspect ra- 
tio image is included therebetween in the 1 6:9 aspect 
raito image. Fig.9C shows t hat the reproduced 4:3 as- 
pect ratio image is the remainder of the subtraction of 
the shaded left and right vertical stripes (black and 
white or certain color bands) from the reproduced 
16:9 aspect ratio image. 

Fig. 1 0A of Fig. 1 0 shows a line signal of the video 
signal, for example, the luminance signal. Fig.lOB 
shows a line signal of the luminance signal including 
the mark signal for the black outlines. Fig.lOC shows 
a line signal of the luminance signal including the 
mark signal for the black bands. Fig. 1 0D shows a line 
signal of the luminance signsri including the mark sig- 
nal for the white bands. 

Another part of t he embodiment will be described 
with reference to Fig. 2. The viewfinder digital video 
signal (VF Video) firom the digital encoder 1 02 shown 
In Flg.1 Is supplied to a D/A converter 107 by which 
it is converted into an analog signal. This viewfinder 
analog video signal is supplied through a low-pass fil- 
ter 108 of which the cutoff firequency is 18 MHz, and 
through a change-over switch 109 to an adder 110. 
The marker signal (Marker) from the digital encoder 
102 is supplied to an OR gate 115, and a digital char- 
acter signal from an external character signal gener- 
ator (not shown) is supplied to the OR gate 115. The 
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character signal from the output thereof is supplied 
through a low-pass filter/attenuator 116 and an on-off 
switch 117 to the adder 110, where It is added to the 
output signal from the change-over switch 110. One 
of the return video signals (a broadcast video signal, 5 
a reproduced video signal from a VTR and so on) of 
which the aspect ratios 16:9 and 4:3, respectively is 
selected by a change-over switch 114, and supplied 
through an on-off switch 113 to the adder 110. The 
output from the adder 11 0 is supplied to a viewf inder io 
(for example, a CRT receiver) 111, and an identifica- 
tion signal detector 112 of the viewfinder 11 detects 
the presence or absence of the identification signal of 
16:9 aspect ratio. 

The viewfinder 111 has a CRT of 4:3 aspect ratio is 
as shown in Fig. 11. If the identification signal detector 
112 does not detect the identification of 16:9 aspect 
ratio at a predetermined line number during the vert- 
ical blanking period of the viewf inder video signal, the 
reproduced image of 4:3 aspect ratio is directly dis- 20 
played on the CRT If the 16:9 aspect ratio identifica- 
tion signal is detected, the vertical deflection circuit is 
controlled so that the vertical amplitude of the image 
is reduced to 3/4 as small as that of the original image, 
or that a reproduced image of 4:3x3/4, or 16:9 is dis- 25 
played on the CRT as shown in Fig. 11 . 

The digital composite color video signal of 36 
MHz sampling firequency and of 1 6:9 aspect ratio firom 
the digital encoder 102 shown in Fig.1 is supplied to 
a D/A converter 118 by which it is converted into an 30 
analog signal. The analog composite color video sig- 
nal is supplied through a low-pass filter 119 of 36- 
MHz cutoff frequency to an adder 120, where it is se- 
lectively added to the character signal from the low- 
pass filter/attenuator 116 that is fed through the on- 35 
off switch 121. This adder produces the analog com- 
posite color video signal (VBS) of 16:9 aspect ratio. 

Another part of the embodiment will be described 
with reference to Fig.3. Shown at 126 is a timebase 
converter, or an FIFO (Fast-In, Fast-out) memory of 40 
the asynchronous writing and reading type. This 
memory includes four FIFO memory elennents 127a 
through 127d and an FIFO control circuit 128. This 
control circuit controls the four FIFO memory ele- 
ments 127a through 127d to write and read, 36-MHz 45 
and 27-MHz clock signals to be selectively fed to the 
FIFO memory element 127a, and 18-MHz and 
13.5MHz clock signals to be selectively fed to the 
other three FIFO memory elements 127b through 
127d. 50 

The detail signal (DTL) of 16:9 aspect ratio of, for 
example, the image shown in Fig.1 2(1) from the digital 
signal processor 101 shown in Fig.1 is written in the 
FIFO memory element 127a at the 36-MHz clock sig- 
nal from the FIFO control circuit 128. The luminance 55 
signal (Y), red color difference signal (R-Y) and blue 
color difference signal (B-Y) of the 16:9 aspect ratio 
image shown in Flg.12 (I) from the signal processor 



101 are written in the FIFO memory elements 127b 
through 127d at the 18-MHz dock signal from the 
FIFO control circuit 128. 

The video interval of each line signal of the detail 
signal (DTL) shown in Fig.1 2(1) and which is stored in 
the FIFO memory element 127a is cut off at the rate 
of 12/16 as shown in Fig. 12(11). Each cut video inter- 
val is read therefrom at the 27- MHz clock signal from 
the FIFO control circuit 128 so that its timebase can 
be extended at the rate of 16/12 as shown in Fig.12 
(III). Similarly, the video interval of each line of the lu- 
minance signal (Y), red color difference signal (R-Y) 
and blue color difference signal (B-Y) stored in the 
FIFO memory elements 127b through 127d is cut off 
at the rate of 12/16 as shown in Fig. 12(11). Each cut 
video interval Is read therefrom at the 13.5-MHz clock 
signal from the FIFO control circuit 1 28 so that its time 
base can be extended at the rate of 16/12 as shown 
in Fig.12 (III). 

Thus, the FIFO memory elements 127a through 
127d produce the detail signal (DTL), luminance sig- 
nal (Y), red color difference signal (R-Y) and blue col- 
or difference signal (B-Y) of 4:3 aspect ratio as shown 
in Fig.12 (IV), respectively. These signals are sup- 
plied to a digital encoder 129, thereby encoded so 
that it produces a high-resolution composite color vid- 
eo signal, and high-resolution luminance signal (Y), 
red color difference signal (R-Y) and blue color differ- 
ence signal (B-Y). These signals are converted into 
analog signals by a D/A converter 130. The analog 
signals are supplied to a low-pass filter 131 of which 
the cutoff firequency Is 27 MHz, so that the high- 
frequency components are removed. The low- pass 
filter thus produces the analog composite color video 
signal (VBS), luminance signal (Y), red color differ- 
ence signal and blue color difference signal (B-Y) of 
4:3 aspect ratio high-resolution. The luminance signal 
(Y) is furt her supplied to an adder 1 32, where it is add- 
ed with the horizontal and vertical synchronizing sig- 
nals and color burst signal. 

This will be generally described below. The wide 
aspect ratio video signals from imaging devices 
(CCDs) having a wider aspect ratio (X:Y) than the 
standard aspect ratio (x:y) are supplied to the FIFO 
memory 1 26. The FIFO memory 126 extracts a period 
xY/yX from the video interval of each line signal of the 
wide aspect ratio video signals which are fed from the 
imaging devices and then extends the timebase to 
yX/xY times the original timebase so as to produce 
the standard aspect ratio video signals. 

The FIFO memory 126 is capable of the bidirec- 
tional operation, or has the function to convert the 4:3 
aspect ratio video signal firom a digital VTR (not 
shown) into the 16:9 aspect ratio video signal as will 
be described later 

The luminance signal (Y), red color difference 
signal (R-Y) and blue color difference signal (B-Y) of 
16:9aspectratiofrom the digital signal processor 101 
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shown in Fig.1 are supplied to an identification signal 
adding circuit 122. The identification signal indicating 
the 16:9 aspect ratio is added to a predetermined line 
number during the vertical blanking period of the lu- 
minance signal (Y). The output therefrom is supplied 5 
to D/A converters 123, thereby converted into the 
analog signals. The analog signals are supplied to 
low-pass filters 124 of which the cutoff frequency is 
18 MHz, so that the high-frequency components are 
removed. The low-pass filters thus produce an ana- io 
log luminance signal (Y), analog red color difference 
signal (R-Y) and blue color difference signal (B-Y) of 
16:9 aspect ratio. The luminance signal (Y) is further 
supplied to the adder 125, where it is added with the 
horizontal and vertical synchronizing signals and the is 
color burst signal. 

The circuit arrangement shown in Fig.4 will be de- 
scribed below. Shown at 133 is a bidirectional circuit 
of which the left terminals are connected to the FIFO 
memory elements 127b through 127d and to the dig- 20 
ital signal processor 101, and of which the right ter- 
minal is connected through a digital interface bus to 
the digital VTR (not shown). The respective circuit 
elements constituting the bidirectional circuit 133 are 
capable of the bidirectional operation and have differ- 25 
ent constants depending on the direction. 

The operation of the bidirectional circuit 133 in 
the record mode of the digital VTR will be described 
first. The luminance signal (Y) of 1 6:9 aspect ratio and 
18-MHz sampling frequency from the digital signal 30 
processor 101 is supplied through a delay element 
137 and a low-pass filter 138 to a switching circuit 

140. Also the output from the low-pass filter is sup- 
plied through a rate converter 139, by which it is con- 
verted from the signal of 18-MHz sampling frequency 35 
to a signal of 13.5-MHz sampling frequency. The out- 
put from the converter is supplied to the switching cir- 
cuit 140. The output from the switching circuit 140 is 
supplied to a multiplexer/demultiplexer 141. 

The multiplexed red color difference signal (R-Y) 40 
and multiplexed blue color difference signal (B-Y) of 
9-MHz sampling frequency and 1 6:9 aspect ratio from 
the digital encoder are supplied through a low-pass 
filter 134 to a rate converter 135, thereby converted 
from the signal of 9-MHz sampling frequency to a sig- 45 
nal of 6.75-MHz sampling frequency. The output sig- 
nal from the low-pass filter 1 34 is supplied to a switch- 
ing circuit 136, and the output from the switching cir- 
cuit 136 is supplied to the multiplexer/demultiplexer 

141. The multiplexer/demultiplexer 141 thus produc- so 
es a time-sharing multiplex signal (Y+U+D) of 27-MHz 

or 36-MHz sampling frequency and 1 6:9 aspect ratio. 
The identification signal indicating the 16:9 aspect ra- 
tio is added at a predetermined line numt>er during 
the vertical blanking period of the luminance signal 55 
(Y) by an identification signal adding circuit 142. 

The luminance signal (Y) of 13.5-MHz sampling 
frequency and 4:3 aspect ratio from the FIFO memory 



element 126b shown in Fig.3 is supplied through a de- 
lay element 143 and a low-pass f ilter ( or low-pass f li- 
ter forthe luminance signal from the D-1 format digital 
VTR) 144 to a multiplexer/demultiplexer 147. The red 
color difference signal (R-Y) and blue color difference 
signal (B-Y) of 13.5-MHz sampling frequency and 4:3 
aspect ratio from the FIFO memory elements 126c 
and 126d shown in Fig. 3 are supplied to the multi- 
plexer/demultiplexer 147 through a multiplexer/de- 
multiplexer 145 and a low-pass filter (or low-pass fil- 
ter for red color difference signal and blue color dif- 
ference signal from the D-1 format digital VTR) 146. 
The multiplexer/demultiplexer 147 produces a time- 
sharing multiplex signal (Y+U+V) of 27-MHz sampling 
frequency and 4:3 aspect ratio, and supplies it to the 
switching circuit 148. 

The switching circuit 148 produces a selected 
one of the time-sharing multiplex signal (Y+U+V) of 
36-MHz sampling frequency and 16:9 aspect ratio, 
the time-sharing multiplex signal (Y+U+V) of 27-MHz 
sampling frequency and 16:9 aspect ratio and the 
time-sharing multiplex signal (Y+U+V) of 27-MHz 
sampling frequency and 4:3 aspect ratio, and supplies 
it through a digital interface to the digital VTR where 
it Is recorded. 

The operation of the bidirectional circuit 133 in 
the reproduce mode of the digital VTR will be descri- 
bed below. One of:the time-sharing multiplex signal 
(Y+U+V) of 36-MHz sampling frequency and 1 6:9 as- 
pect ratio; the time-sharing multiplex signal (Y+U+V) 
of 27-MHz sampling frequency and 16:9 aspect ratio 
and the time-sharing multiplex signal (Y+U+V) of 27- 
MHz sampling frequency and 4:3 aspect ratio Is sup- 
plied through a digital interface to the switching circuit 
148. 

The time-sharing multiplex signal (Y+U+V) of 27- 
MHz sampling frequency and 16.9 aspect ratio from 
the switching circuit 148 Is supplied through the iden- 
tification signal adding circuit 142 to the multiplex- 
er/demultiplexer 141. thereby separated into the lumi- 
nance signal (Y), multiplexed red color difference sig- 
nal (R-Y) and multiplexed blue color difference signal 
(B-Y). The luminance signal (Y) is supplied through 
the switching circuit 140 to the rate converter 139, 
thereby converted from the signal of 13.5-MHz sam- 
pling frequency to the signal of 18-MHz sampling fre- 
quency. Then, the output from the converter is sup- 
plied through the low-pass filter 138 and delay ele- 
ment 137 to the digital encoder 102. The multiplexed 
red color difference signal (R-Y) and the multiplexed 
blue color difference signal (B-Y) are supplied 
through the switching circuit 136 to the rate converter 
135, thereby converted from the signal of 6.75-MH 
sampling signal to the signal of 9-MHz sampling sig- 
nal. The output from the converter is supplied through 
the low-pass filter 134 to the digital encoder 102. 

The time-sharing multiplex signal (Y+U+V) of 36- 
MHz and 16:9 aspect ratio finom the switching circuit 
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148 is supplied through the identification signal add- 
ing circuit 142 to the multiplexer/demultiplexer 141, 
thereby separated into the luminance signal (Y), mul- 
tiplexed red color difference signal (R-Y) and nnulti- 
plexed blue color difference signal (B-Y). The lumi- 5 
nance signal (Y) is supplied through the switch circuit 
1 40, low-pass filter 1 38 and delay element 1 37 to the 
digital encoder 102. The multiplexed red color differ- 
ence signal (B-Y) and multiplexed blue color differ- 
ence signal (B-Y) are supplied through the switching io 
circuit 1 36 and the low-pass filter 1 34 to the digital en- 
coder 1 02. 

The time-sharing multiplex signal (Y+U+V) of 27- 
MHz and 4:3 aspect ratio firom the switching circuit 
148 is supplied to the multiplexer/demultiplexer 147, is 
thereby separated into the luminance signal (Y), mul- 
tiplexed blue color difference signal (R-Y), and multi- 
plexed blue difference signal (B-Y). The luminance 
signal (Y) of 13.5-MHz sampling frequency and 4:3 
aspect ratio obtained through the low-pass filter 144 20 
and delay element 143 is supplied to the digital en- 
coder 129 shown in Fig.3. and to the FIFO memory 
element 127b so that its timebase is compressed at 
the rate of 12/16. After the aspect ratio is converted 
into 4:3, the luminance signal (Y) is supplied to the 25 
digital encoder 102 shown in Fig.1, and supplied 
through the identification signal adding circuit 122 to 
the D/A converter 123. 

The multiplexed red color difference signal (R-Y) 
and multiplexed blue color difference signal (B-Y) are 30 
supplied through the low-pass filter 146 to the multi- 
plexer/demultiplexer 145. The red color difference 
signal (R-Y) and blue color difference signal (B-Y) of 
13.5-MHz sampling frequency and 4:3 aspect ratio 
from the multiplexer/demultiplexer are supplied to the 35 
digital encoder 129 and to the FIFO memory ele- 
ments 127c, 127d shown in Fig.3, thereby com- 
pressed at 12/16 in its timebase so that they are con- 
verted into the red color difference signal (R-Y) and 
blue color difference signal (B-Y) of 4:3 aspect ratio. 40 
Then, these color difference signals are supplied to 
the digital encoder 102 shown in Flg.1, and through 
the identification signal adding circuit 122 to the D/A 
converter 123. 

A video camera of a second embodiment of the 45 
invention will be described with reference to Figs. 5 
through 8. Figs. 5 to 8 show the four sections of the 
video camera of the embodiment 2. All or part of ter- 
minals 11 to 19 are provided at the circuit sections 
shown in Figs. 5 to 8. The terminals represented by so 
the same reference numerals are connected to each 
other. While the two digital encoders 102 and 129 are 
provided in the first embodiment, one common digital 
encoder 233 is provided in this second embodiment 

The section shown in Fig.5 will be first mentioned. 55 
The picked-up signals from imaging devices of 16:9 
aspect ratio not shown, for example, red, green and 
blue CCDs are supplied to A/D converters, thereby 



converted into digital red. green and blue signals R, 
G, B of 18-MHz sampling frequency. These signals 
are supplied to a digital signal processor (DSP) 201, 
where they undergo signal processing (PR) and im- 
age enhancement processing (IE). This processor 
101 is supplied with the digital title signal (Title) and 
digital title back signal (Title Back). The processor 201 
produces: 

(1) the digital viewfinder luminance signal (VF-Y) 
of 18-MHz sampling frequency and 16:9 aspect 
ratio; 

(2) the digital high-resolution detail signal (DTL) 
of 36-MHz sampling frequency and 16:9 aspect 
ratio; 

(3) the digital luminance signal (Y) of 18-MHz 
sampling frequency and 16:9 aspect ratio; 

(4) the digital red color difference signal (R-Y) of 
18-MHz sampling frequency and 16:9 aspect ra- 
tio; 

(5) digital blue color difference signal (B-Y) of 1 8- 
MHz sampling frequency and 16:9 aspect ratio; 
and 

(6) digital over lay signal (Over Lay Data). 
These signals are supplied to a circuit 202. 

The digital viewfinder luminance signal (VF-Y) of 
1 8-MHz sampling frequency and 1 6:9 aspect ratio is 
supplied through a delay element 214 to an identifi- 
cation signal adding circuit219, where an aspect ratio 
identification signal indicating that the aspect ratio is 
1 6:9 is added to a predetermined line number of its 
vertical blanking period. Then, the Identification add- 
ed signal is supplied to a switching circuit 224. The 
digital high-resolution detail signal (DTL) of 36-MHz 
sampling frequency and 16:9 aspect ratio is supplied 
through a delay element 215 to a switching circuit 
225. The digital luminance signal (Y) of 18-MHz sam- 
pling firequency and 16:9 aspect ratio is supplied 
through a delay element 216 to an identification sig- 
nal adding circuit 220, where an aspect ratio identifi- 
cation signal indicating that the aspect ratio is 16:9 is 
added to a predetermined line number of its vertical 
blanking period. The identification added signal is 
supplied to a switching circuit 226. The digital red col- 
or difference signal (R-Y) of 18-MHz sampling fre- 
quency and 16:9 aspect ratio is supplied through a 
delay element 217 to an identification signal adding 
circuit 221 , where an aspect ratio identification signal 
indicating that the aspect ratio is 16:9 is added to a 
predetermined line number of its vertical blanking 
period. This identification added signal is supplied to 
a switching circuit 227. The digital blue color differ- 
ence signal (B-Y) of 18-MHz sampling frequency and 
16:9 aspect ratio is supplied through a delay element 
218 to an identification signal adding circuit 222, 
where an aspect ratio identification signal indicating 
that the aspect ratio is 16:9 is added to a predeter- 
mined line number of its vertical blanking period. This 
identification added signal is supplied to a switching- 
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circuit 228. The digital over lay signal (Over Lay Data) 
is supplied through a delay element 223 to a digital 
encoder 233 which will be described with reference to 
Fig.7. 

Shown at 203 through 207 are timebase convert- 5 
ing means, or FIFO memory elements of asynchron- 
uous writing and reading type. An FIFO control circuit 
208 controls the FIFO memory elements 203 through 
207 to write and read and clock signals to be selec- 
tively supplied. 10 

The digital viewf inder luminance signal (VF-Y) of 
18-MHz sampling frequency and 16:9 aspect ratio, 
digital high-resolution detail signal (DTL) of 38-MHz 
sampling frequency and 16:9 aspect ratio, digital lu- 
minance signal (Y) of 18-MHz sampling frequency is 
and 16:9 aspect ratio, digital red color difference sig- 
nal (R-Y) of 18-MHz sampling frequency and 16:9 as- 
pect ratio, and digital blue color difference signal (B- 
Y) of 1 8-MHz sampling frequency and 16:9 aspect ra- 
tio are supplied to the FIFO memory elements 203 20 
through 207, and stored therein in response to the 
clock signal of 1 8-MHz [or 36-MHz only for the digital 
high-resolution detail signal (DTL)] from the FIFO 
control circuit 208. 

An arbitrary video interval, 12/16 is cut away, as 25 
shown in Fig.1 2(11), from each line signal of the digital 
viewf inder luminance signal (VF-Y) of 18-MHz sam- 
pling frequency and 16:9 aspect ratio, digital high- 
resolution detail signal (DTL) of 36-MHz sampling fre- 
quency and 16:9 aspect ratio, digital luminance signal 30 
(Y) of 1 8-MHz sampling frequency and 1 6:9 aspect ra- 
tio, digital red color difference signal (R-V) of 18-MHz 
sampling frequency and 16:9 aspect ratio, and digital 
blue color difference signal (B-Y) of 1 8-MHz sampling 
frequency and 16:9 aspect ratio stored In the FIFO 35 
memory elements 203 through 207 as shown in 
Fig.12(l). Each cut vkieo interval is read in response 
to the clock signal of 13.5 MHz [or 27-MHz only for the 
digital high-resolution detail signal (DTL)] from the 
FIFO control circuit 28 so that its timebase can be ex- 40 
tended at the rate of 16/12 as shown in Fig.12(lll). 
Then, these signals are supplied to rate converters 
(including interpolation filters) 209 through 213, by 
which the sampling frequency is converted from 13.5 
MHz[or27 MHz only for the digital high-resolution de- 4S 
tail signal (DTL)] into 18 MHz [(or 36 MHz only for the 
digital high-resolution detail signal (DTL)] . Thus, the 
rate converters produce the viewfinder digital lumi- 
nance signal (VF-Y) of 4:3 aspect ratio, digital high- 
resolution detail signal (DTL), digital luminance signal 50 
(Y), digital red color difference signal (R-Y) and digital 
blue color difference signal (B-Y), and supplies them 
to switching circuits 224 through 228, respectively. 
The switching circuits 224 through 228 are controlled 
to operate by a switching control signal (4:3/1 6:9 sel.). 55 

Another section will be described with reference 
to Fig.6. The digital luminance signal (Y), digital red 
color difference signal (R-Y) and digital blue differ- 



ence signal (B-Y) of 4:3 or 16:9 aspect ratio and 18- 
Mhz sampling frequency from the switching circuits 
226 through 228 shown in Fig. 5 are supplied to an 
identification signal adding circuit 229, where when 
the aspect ratio Is 16:9, an identification signal indi- 
cating that the aspect ratio is 16:9 is added to a pre- 
determined line number of the vertical blanking peri- 
od of each signal. The identification added signals are 
supplied to a D/A converter 230, thereby converted 
into analog signals. Then, the analog signals are sup- 
plied to a low-pass filter 231 of which the cutoff fre- 
quency Is 18 MHz, so that the high-frequency compo- 
nents are removed. Thus, the filter produces the ana- 
log luminance signal (Y), analog red color difference 
signal (R-Y) and analog blue color difference signal 
(B-Y) of 4:3 or 16:9 aspect ratio. The luminance signal 
(Y) is supplied to an adder 232, where it is added with 
the horizontal and vertical synchronizing signals and 
color-burst signal. 

Another section will be described with reference 
to Fig.7. The viewfinder digital luminance signal (VF- 
Y), digital high-resolution detail signal (DTL), digital 
luminance signal (Y), digital red color difference sig- 
nal (R-Y) and digital blue color difference signal (B- 
Y) of 18-MHz sampling firequency and 4:3 or 16:9 as- 
pect ratio, and the digital over lay signal (Over Lay 
Data) from the delay element 223 are supplied to a 
digital encoder 233. The digital encoder 233 produces 
the viewfinder digital video signal (VF Video) and dig- 
ital marker signal (Marker) of 18-MHz sampling fre- 
quency and 16:9 or 4:3 aspect ratio, and a test output 
digital composite color video signal (Composite) of 
36-MHz sampling frequency and 16:9 aspect ratio. 

The digital encoder 233 has identification signal 
adding circuits 234, 235 by which an aspect ratio iden- 
tification signal of one bit indicating that the aspect ra- 
tio is 16:9 is added to a predetermined line number of 
each vertical blanking period of the luminance signal 
(VF-Y), (Y). 

The viewfinder digital video signal (VF Video) 
from the digital encoder 233 is supplied to a D/A con- 
verter 236, thereby converted into an analog signal. 
The viewfinder analog video signal is supplied 
through a low-pass filter 236 of which the cutoff fre- 
quency is 18 MHz and through a change-over switch 
238 to an adder 239. The marker signal (Marker) from 
the digital encoder 233 is supplied to an OR gate 244, 
and a digital character signal from an external char- 
acter signal generator (not shown) is supplied to the 
OR gate 244. The character signal from the output of 
the OR gate is supplied through a low-pass filter/at- 
tenuator 245 and an on-off switch 246 to the adder 
239, where it is added to the output signal from the 
change-over switch 238. A return video signal (a 
broadcasting video signal, a reproduced signal from 
a VTR or the like) of 1 6:9 or 4:3 aspect ratio is select- 
ed by a change-over switch 241 and then supplied 
through an on-off switch 240 to the adder 239. The 
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output from the adder 239 is supplied to a viewf inder 
(for example, a CRT receiver) 242. The viewfinder 
242 includes an identification signal detector 243 
which detects the presence and absence of an iden- 
tification signal for 16:9 aspect ratio. 5 

When the identification signal for 16:9 aspect ra- 
tio is not detected at a predetermined line number of 
the blanking period of the viewfinder video signal by 
the identification signal detector 243, the viewfinder 
242 controls the image to be directly displayed on the io 
CRT having 4:3 aspect ratio. When the identification 
signal is detected, the viewfinder controls the vertical 
deflection circuit for CRT is controlled to deflect the 
image substantially at 3/4 the original vertical ampli- 
tude, thus a reproduced image of 16:9 aspect ratio t>e- is 
ing displayed. 

The digital composite video signal of 36-MHz 
sampling frequency and 16:9 or 4:3 aspect ratio from 
the digital encoder 233 is supplied to a D/A converter 
118, thereby converted into an analog signal. The 20 
analog composite color video signal is supplied 
through a low-pass filter 248 of which the cutoff fre- 
quency is 36 MHz, to an adder 249, where it is added 
or not added with a character signal that is fed 
through an on-off switch 250 from the low-pass fil- 25 
ter/attenuator 245. This adder produces the analog 
composite color video signal (VBS) of 16:9 or 4:3 as- 
pect ratio. 

Another circuit section will be described with ref- 
erence to Fig. 8. Shown at 268 is a bidirectional circuit 30 
of which the left side is connected to the switching cir- 
cuit 226 and digital encoder 233, and of which the 
right side is connected through a digital interface to 
the digital VTR (not shown). The circuit elements con- 
stituting this bidirectional circuit 268 can be operated 35 
in both directions and have different constants de- 
pending on the direction. 

The bidirectional circuit 268 in the record mode of 
the digital VTR will be described first. The luminance 
signal (Y) of 1 8-MHz sampling frequency and 1 6:9 as- 40 
pect ratio from the switching circuit 226 is supplied 
through a delay element 261 and a low-pass filter 262 
to a switching circuit 254 and also to a rate converter 
263, by which the sampling frequency is converted 
firom 1 8 MHz into 1 3.5 MHz. The output from the rate 4S 
converter is supplied to the switching circuit 264. The 
output from the switching circuit 264 is supplied to a 
multiplexer/demultiplexer 265. 

The multiplexed red color difference signal (R-Y) 
and multiplexed blue color difference signal (B-Y) of 50 
18-MHz sampling frequency and 16:9 aspect ratio 
from the digital encoder 233 are supplied through a 
low-pass filter 258 to a rate converter 259, by which 
the sampling firequency is converted firom 9 MHz to 
6.75 MHz. The output from the low-pass filter 258 is 55 
supplied to a switching circuit 260. The output from 
the switching circuit 260 is supplied to a multiplex- 
er/demultiplexer 265. This multiplexer/demultiplexer 



265 produces a time-sharing multiplex signal 
(Y+U+D) of 27-MHz or 36-MHz and 1 6:9 aspect ratio. 
An identif ication signal indicating that the aspect ratio 
is 1 6:9 is added to a predetermined line number of the 
vertical blanking period of the luminance signal (Y) by 
an identification signal adding circuit 266. The output 
from the identification signal adding circuit is supplied 
to a switching circuit 267. 

The luminance signal (Y) of 1 8-MHz sampling fre- 
quency and 4:3 aspect ratio from the switching circuit 

266 shown in Fig. 5 is supplied through a delay ele- 
ment 253 and a low-pass filter (low-pass filter for the 
luminance signal from the D-1 format digital VTR) 254 
to a rate converter 255, by which the sampling fre- 
quency is converted from 18 MHz to 13.5 MHz, and 
supplied to the multiplexer/demultiplexer 256. The 
red color difference/blue color difference signal (R- 
Y/B-Y) of 18-MHz sampling frequency and 16:9 as- 
pect ratio from the digital encoder 233 shown in Fig.7 
is supplied through a low-pass filter (low- pass filter 
for red color difference and blue color difference sig- 
nals) 251 to a rate converter 252. by which the sann- 
pling frequency is converted from 9 MHz into 6.75 
MHz. The output from the rate converter is supplied 
to a multiplexer/demultiplexer 256. The multiplex- 
er/demultiplexer 256 produces a time-sharing multi- 
plex signal (Y+U+V) of 27-MHz sampling firequency 
and 4:3 aspect ratio, and supplies it to a switching cir- 
cuit 267. 

The switching circuit 267 produces a selected 
one of the time-sharing multiplex signal (Y+U+V) of 
36-MHz sampling frequency and 16:9 aspect ratio, 
time-sharing multiplexed signal (Y+U+V) of 27-MHz 
sampling frequency and 16:9 aspect ratio, and time- 
sharing multiplex signal (Y+U+V) of 27-MHz sampling 
frequency and 4:3 aspect ratio, and supplies the se- 
lected one through a digital internee to the digital 
VTR, where it is recorded. 

The operation of the bidirectional circuit 268 in 
the reproduce mode of the digital VTR will be descri- 
bed below. One of the time-sharing multiplex signal 
(Y+U+V) of 36-MHz sampling frequency and 1 6:9 as- 
pect ratk), time-sharing multiplexed signal (Y+U+V) of 
27-MHz sampling frequency and 16:9 aspect ratio, 
and time-sharing multiplex signal (Y+U+V) of 27-MHz 
sampling frequency and 4:3 aspect ratio is selectively 
supplied through a digital interface to the switching 
circuit 267. 

The time-sharing multiplex signal (Y+U+V) of 27- 
MHz sampling frequency and 16:9 aspect ratio from 
the switching circuit 267 is supplied through the iden- 
tification signal adding circuit 266 to the multiplex- 
er/demultiplexer 265, thereby separated into the lumi- 
nance signal (Y), multiplexed red color difference sig- 
nal (R-Y), and multiplexed blue color difference signal 
(B-Y). The luminance signal (Y) is supplied through 
the switching circuit 264 to the rate converter 263, by 
which the sampling frequency is converted from 13.5 
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MHz into 18 MHz. The output from the rate converter 
is supplied through the low-pass filter 262 and delay 
element 261 to the digital encoder 233. The multi- 
plexed red color difference signal (R-Y) and multi- 
plexed blue color difference signal (B-Y) are supplied 5 
through the switching circuit 260 to the rate converter 
259, by which the sampling frequency Is converted 
from 6.7 MHz Into 9 MHz. The output from the rate 
converter is supplied through the low-pass filter 258 
to the digital encoder 233. io 

The time-sharing multiplexed signal (Y+U+V) of 
36-MHz and 16:9 aspect ratio from the switching cir- 
cuit 267 Is supplied through the identification signal 
adding circuit 266 to the multiplexer/demultiplexer 
141, thereby separated into the luminance signal (Y), is 
multiplexed red color difference signal (R-Y) and mul- 
tiplexed blue color difference signal (B-Y). The lumi- 
nance signal (Y) is supplied through the switching cir- 
cuit 264, low-pass filter 262 and delay element 261 to 
the digital encoder 233. The multiplexed red color d if- 20 
ference signal (R-Y) and multiplexed blue color differ- 
ence signal (B-Y) are supplied through the switching 
circuit 260 and low-pass filter 258 to the digital encod- 
er 102. 

The time-sharing multiplexed signal (Y+U+V) of 25 
27-MHz sampling frequency and 4:3 aspect ratio from 
the switching circuit 267 is supplied to the multiplex- 
er/denrHjltiplexer 265, thereby separated into the lumi- 
nance signal (Y), multiplexed red color difference sig- 
nal (R-Y) and multiplexed blue color difference signal 30 
(B-Y). The luminance signal (Y) is supplied through 
the low-pass filter 262 and the delay element 261, 
and the luminance signal (Y) of 13.5-MHz sampling 
frequency and 4:3 aspect ratio produced from this de- 
lay element is supplied to the digital encoder 233 35 
shown in Fig.7. 

The multiplexed red color difference signal (R-Y), 
and multiplexed blue color difference signal (B-Y) are 
supplied through the low-pass filter 146 to the digital 
encoder 233. 40 

While in the above emtx>diment the aspect ratio 
identification signal is added to the video signal of 
1 6:9 aspect ratio, the aspect ratio identification signal 
may be added to the video signal of 4:3 aspect ratb. 



Claims 

1. An apparatus for selectively outputting a video 

signal of first aspect ratio and a video signal of so 
second aspect ratio and comprising: 

imaging means for producing a video sig- 
nal of said first aspect ratio; 

converting means (126) for converting the 
first aspect ratio video signal from said imaging 55 
means into a video signal of said second aspect 
ratio; characterized by 

identifier adding means (103) for adding 



an aspect ratio identification signal indicative of 
the aspect ratio to one of the video signals. 

2. Apparatus according to claim 1 further compris- 
ing output means for selectively outputting said 
first and second aspect ratio video signals. 

3. Apparatus according to claim 2 wherein the out- 
put means further comprises means (123-125, 
129-131) for simultaneously outputting the first 
and second aspect ratio video signals. 

4. Apparatus according to claim 1, 2 or 3 further 
comprising mark adding means (104) for adding 
a mark signal indicative of a range In which the 
second aspect ratio video signal is displayed in 
said first aspect ratio video signal. 

5. An apparatus for selectively outputting a video 
signal of first aspect ratio and a video signal of 
second aspect ratio and comprising: 

imaging means for producing a video sig- 
nal of sakJ first aspect ratio; 

converting means (1 26) for converting the 
first aspect ratio video signal from said imaging 
means into a video signal of said second aspect 
ratio; 

output means for selectively outputting 
said first and second aspect ratio video signals; 
characterized by 

mark adding means (104) for adding a 
mark signal indicative of a range in which the sec- 
ond aspect ratio video signal is displayed to the 
first aspect ratio signal. 

6. Apparatus according to claim 4 or 5 further com- 
prising a display for displaying said video signal 
with the added mark signal. 

7. The apparatus according to claim 4, 5 or 6, where- 
in 

said mark signal is two vertical sta^ight 
lines indicative of portions corresponding to left 
and right boundaries of the second aspect ratio 
video signal. 

8. The apparatus according to claim 4, 5 or 6, where- 
in 

said mark signal Is a signal for making 
black a portion except the second aspect ratio 
video signal. 

9. The apparatus according to daim 4, 5 or 6, where- 
in 

said mark signal is a signal for making 
white a portion except the second aspect ratio 
video signal. 
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10. The apparatus according to claim 4, 5 or 6, where- 
in 

said mark signal is a signal for making pre- 
determined color a portion except the second as- 
pect ratio video signal. 5 

11. Apparatus according to any one of the preceding 
claims wherein the aspect ratios are 4:3 and 16:9. 

12. Apparatus according to any one of the preceding io 
claims wherein the converting means (126) conn- 
phses timebase extending means which is sup- 
plied with said first aspect ratio video signal from 
said imaging means, extracts a video interval, 
xY/yX from each line signal of said first aspect ra- is 
tio video signal, and extends the timebase by 
yX/xY times so as to produce said second aspect 
ratio video signal. 
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FIG. 9B 




FIG. 9C 




Displayed images of different 
aspect ratios 
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Video signals including mark signal 
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FIG. 11 




Effect screen of CRT 
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